Differential role of actin, clathrin, and dynamin in Fc gamma receptor-mediated endocytosis and phagocytosis.
Clustering of macrophage Fc gamma receptors by multimeric immunoglobulin complexes leads to their internalization. Formation of small aggregates leads to endocytosis, whereas large particulate complexes induce phagocytosis. In RAW-264.7 macrophages, Fc gamma receptor endocytosis was found to be dependent on clathrin and dynamin and insensitive to cytochalasin. Clathrin also associates with nascent phagosomes, and earlier observations suggested that it plays an essential role in phagosome formation. However, we find that phagocytosis of IgG-coated large (> or =3 microm) particles was unaffected by inhibition of dynamin or by reducing the expression of clathrin using antisense mRNA but was eliminated by cytochalasin, implying a distinct mechanism dependent on actin assembly. The uptake of smaller particles (< or =1 microm) was only partially blocked by cytochalasin. Remarkably, the cytochalasin-resistant component was also insensitive to dominant-negative dynamin I and to clathrin antisense mRNA, implying the existence of a third internalization mechanism, independent of actin, dynamin, and clathrin. The uptake of small particles occurred by a process distinct from fluid phase pinocytosis, because it was not inhibited by dominant-negative Rab5. The insensitivity of phagocytosis to dominant-negative dynamin I enabled us to test the role of dynamin in phagosomal maturation. Although internalization of receptors from the plasma membrane was virtually eliminated by the K44A and S45N mutants of dynamin I, clearance of transferrin receptors and of CD18 from maturing phagosomes was unaffected by these mutants. This implies that removal of receptors from the phagosomal membrane occurs by a mechanism that is different from the one mediating internalization of the same receptors at the plasma membrane. These results imply that, contrary to prevailing notions, normal dynamin and clathrin function is not required for phagocytosis and reveal the existence of a component of phagocytosis that is independent of actin and Rab5.